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KLJKSRODUL]DELOLW\RIWKHVHPRLHWLHV3RO\WHUSHQROILOPVGHSRVLWHGDWORZHU5)SRZHUDQGKHQFHFRQWDLQLQJKLJKHU
SRUWLRQ RI XQVDWXUDWLRQ DQG R[\JHQ FRQWDLQLQJ JURXSV ZHUH FKDUDFWHULVHG E\ QRWDEO\ KLJKHU GLHOHFWULF FRQVWDQW
FRPSDUHGWRWKRVHIDEULFDWHGDW:,PSHGDQFHVSHFWURVFRS\ZDVXVHGWRHVWLPDWHWKHGLHOHFWULFSHUPLWWLYLW\DQG
EUHDNGRZQVWUHQJWKRISRO\WHUSHQROIDEULFDWHGDW:DQG:6WDWLFUHODWLYHSHUPLWWLYLW\İUIRUWKHVHPDWHULDOV
ZDV FDOFXODWHG IURP FDSDFLWDQFH& YDOXH $W ORZ IUHTXHQF\ I& YDOXH ZDV FRQVWDQW &DOFXODWHG GLHOHFWULF
SHUPLWWLYLW\ 9DF  P9 I  N+] GHFUHDVHG VLJQLILFDQWO\ DV D IXQFWLRQ RI GHSRVLWLRQ LQSXW SRZHU IURP
DSSUR[LPDWHO\  WR  IRU :DQG: ILOPV UHVSHFWLYHO\7KHVH UHVXOWV LQGLFDWHG WKDW DVDQ2)(7JDWH
LQVXODWRU  : SRO\WHUSHQRO PD\ EH PRUH DWWUDFWLYH LQ WHUPV RI ORZ RSHUDWLRQV YROWDJH DQG ODUJH EUHDNGRZQ
VWUHQJWK+RZHYHUILOPVIDEULFDWHGDW:DUHFKDUDFWHULVHGE\KLJKHUVWDELOLW\XQLIRUPLW\DQGDEVHQFHRISLQ
KROHV
)LOPVSURGXFHGXQGHUKLJKLQSXWSRZHUFRQGLWLRQVDUHPRUHFKHPLFDOO\DQGSK\VLFDOO\VWDEOHFRPSDUHGWRWKRVH
PDQXIDFWXUHGDW:VLQFHWKHODWWHUFRQWDLQVPRUHRI&±+DQG2±+ERQGVZKLFKDUHSRODUGXHWRR[\JHQEHLQJ
PRUH HOHFWURQHJDWLYH WKDQ&RU+8QGHUDPELHQW VWRUDJHFRQGLWLRQV :SRO\WHUSHQROZDV UHSRUWHG WRDJH YLD
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R[\JHQXSWDNHYLDDON\OUDGLFDOWHUPLQDWLRQZKHUHDVILOPVIDEULFDWHGDW:XQGHUZHQWPROHFXODUUHOD[DWLRQDQG
JUDGXDOLQFUHDVHLQGHQVLW\GXULQJDQH[WHQGHGDJHLQJSURFHVV>@7KHUPDOGHFRPSRVLWLRQEHKDYLRXUKDVDOVREHHQ
VKRZQWRGLIIHUEHWZHHQWKHWZRPDWHULDOVZLWKILOPVIDEULFDWHGDWORZHU5)SRZHUUHSRUWHGWRFRPPHQFHORVVRI
WKLFNQHVVYLDGHVRUSWLRQRIORZPROHFXODUZHLJKWVSHFLHVDWDSSUR[LPDWHO\&)LOPVIDEULFDWHGDW:EHJDQ
WR WKHUPDOO\ GHFRPSRVH DW VLJQLILFDQWO\ KLJKHU WHPSHUDWXUH RI  & WKH VKLIW LQ RQVHW GHJUDGDWLRQ WHPSHUDWXUH
DWWULEXWHGWRLQFUHDVHGGHJUHHRIFURVVOLQNLQJSHUWLQHQWWRWKHVHSRO\PHUV,QDGGLWLRQORZHUGLVVRFLDWLRQHQHUJ\RI
K\GUR[\ODQGFDUER[\OJURXSVDEXQGDQWLQ:ILOPVUHVXOWLQQHZUHDFWLRQSDWKZD\VEHLQJJHQHUDWHGDVWKHORQH
HOHFWURQSDLUVXQGHUJRDFLGEDVHLQWHUDFWLRQV
$OOSRO\WHUSHQROILOPVZHUHIRXQGWREHRSWLFDOO\WUDQVSDUHQWSLQKROHIUHHDQGVPRRWKLQGHSHQGHQWRIGHSRVLWLRQ
SRZHU7KHDYHUDJHURXJKQHVVGHFUHDVHGDVDIXQFWLRQRIGHSRVLWLRQSRZHUIURPQPWRQPIRU:DQG
:FRDWLQJVUHVSHFWLYHO\7DEOH3RO\WHUSHQROILOPVIDEULFDWHGDWORZHU5)LQSXWHQHUJ\ZHUHFKDUDFWHULVHGDV
PRUHK\GURSKLOLFFRPSDUHG WR WKRVHGHSRVLWHGDW:7RWDO VXUIDFH IUHHHQHUJ\ZDVDOVRKLJKHU IRU WKH:
ILOPVZKLFKZDVDWWULEXWHGWRKLJKHUTXDQWLW\RIR[\JHQFRQWDLQLQJPRLHWLHVSUHVHQWDW WKHVXUIDFHRI WKHVH ILOPV
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